マイクロ波による低温下の界面電荷移動度測定法の確立 by Kubota, Kai et al.
Title
<論文・報告>Development of Low-temperature Microwave-
based Measurement Systems Evaluating Local-scale Charge
Carrier Mobility at Interfaces
Author(s)Kubota, Kai; Inoue, Junichi; Choi, Wookjin; Tsutsui, Yusuke;Sakurai, Tsuneaki; Seki, Shuhei








Development of Low-temperature Microwave-based Measurement 
Systems Evaluating Local-scale Charge Carrier Mobility at Interfaces
Kai Kubota1, Junichi inoue2, wooKJin choi2, YusuKe tsutsui2,
tsuneaKi saKurai2 & shu seKi2*
1Todaiji Gakuen Senior High School, 2Graduate School of Engineering, Kyoto University
Abstract
Charge carrier mobility is one of the most important physical prop-
erties for evaluating semiconductor performance. In this study, we 
employed field-induced time-resolved microwave conductivity (FI-
TRMC) method featuring contactless evaluation of intrinsic carrier 
mobility, instead of the widely used field-effect transistor (FET) ap-
proach. In order to analyze the electronic properties of the semicon-
ducting materials, temperature control is a significant subject. In this 
study, we have addressed to develop the variable-temperature (VT) FI-
TRMC system. Graphene and pentacene were selected as target mate-
rials and each of them was evaluated at –70~22°C using the FI-TRMC 
method under the flow of cooled N2 gas. The single-layer graphene 
and vapor-deposited pentacene on a poly(methylmethacrylate) layer 
showed negative and positive correlations between temperature and 
hole mobility, respectively. This observation strongly agrees with the 
proposed conduction mechanisms; i.e., the band model was most like-
ly operated for the single-layer graphene while the hopping conduc-
tion dominated the pentacene. From the Arrhenius plots, the activation 
energy of pentacene was estimated at 92 meV, which agrees with that 
previously reported for typical organic semiconductors. These results 
indicate the reliability of our VT FI-TRMC system. 
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要旨
半導体性能を評価する重要な指標として，電荷移動度が挙
げられる．これを測定する従来の Field Effect Transistor（FET）
法に対し，本研究では絶縁体 - 対象材料界面での局所的な電
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